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package comJbm.jtcx.serialization; 

import java.io.Externalizable; 
import java.io.lOException; 
import java.io.Objectlnput; 
import java.io.ObjectOutput; 
/** 

* Default type comment. 
* 

* <P>INVARIANT: 
7 

public class BaseData implements Externalizable { 
private ObjectQ data = null; 

r 

* BaseData constructor comment. 
7 

public BaseData() { 
this(O); 

} 

r 

* BaseData constructor comment 

* @param dataArray java.lang.ObjectQ 
*/ 

public BaseDataOnt count) { 
super(); 

setData(new Object[countj); 

} 

r 

* Default method comment. 

* <P>PRE: 

* <P>POST: 
* 

* @retum Parameter not modified 

* ©return java.lang.ObjectQ 
*/ 

public final ObjectQ getData() { 
return data; 

} 
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* Default method comment. 



* <P>PRE: 

* <p>POST: 



* ©return Parameter not modified 

* ©return java.lang.Object FiCJUfG 107 

* @param Index int *7 
*/ 

public final Object getData(int index) { 1 Q700 

Object retVal = null; pg 2 

if ((data != null) && (index < data.length)) { 
retVal = data[index]; 

} 



return retVal; 



} 

/** 



Default method comment. 

* 

* <P>PRE: 

* <P>POST: 

* 

* ©return Parameter not modified 

* @param in Objectlnput 
*/ 

public void readExtemal(Objectlnput in) 

throws CiassNotFoundException, lOException { 

setData((ObjectQ)in.readObject()); 

} 

r 

* Default method comment. 

* <P>PRE: 

* <P>POST: 

* 

* ©return Parameter not modified 

* @param dataArray java.lang.ObjectQ 
*/ 

public final void setData(ObjedQ dataArray) { 
data = dataArray; 

} 
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* Default method comment. 

P9 

* <P>PRE: 

* <P>POST: 

* ©return Parameter not modified 

* @param index int 

* @param dataElement java.lang. Object 
7 

public final void setData(int index, Object dataElement) { 
if ((data != null) && (index < data.length)) { 
data[index] = dataElement; 

} 

} 

r 

* Default method comment. 

* <P>PRE: 

* <P>POST: 

* ©return Parameter not modified 

* @param out ObjectOutput 
*/ 

public void writeExternal(ObjectOutput out) throws lOException { 
outwriteObject(getData()); 

} 
} 
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package comibmjtex.serializatbn; 

import java. io. Externalizable; 
import java. ». IOExcep t ion; 

inportjava.b.ObjectInput; 10800 

import java. b.ObjectOutput; 1 

import java. math. BigDecimal; 

import java. math. Biglnte ger, 

import java. utiL Date; 

inport java. utiL Enumeration; 

import java. utfl. GregorianGaleraiar; 

hqport java.utiLHashlable; * 

import java.utHSimpleTinieZoiie; 

inport java. util TimeZone; 

import java. util Vector; 
/** 

* Base class of data objects that require snail serializatioa The 

* attributes of the data object are stored in an array and the eferrents 

* of the array are written individually. 



* <P>INVARIANT: 
*/ 

public class BaseDataS extends BaseData impleircnts Externalizable { 

* Default constructor. 
*/ 

public BaseDataS() { 
superO; 

} 

/** 

* Creates a new <code>BaseDataS</code> object with a data array of 

* size <code>count</code>. 
* 

*@param count the size of the data array containing the attributes 

public BaseDataS(int count) { 
super(count); 



* Reads the array of data elements .from the stream. The responsibility 

* of reading the individual element is left to the 

* <code>BaseSerializeK/code> via <code>readObject()<code>« 

* @param in the input stream that contains the serialized object 

* ©exception CbssNotFoundException thrown if 

* <code>BaseSerializer</code> fails to read the object from the stream 

* ©exception 10 Exception thrown if 

* <code>BaseSerializer</code> iails to read the object from the stream 

* @see BaseSerializer#readObject 
*/ 

public void readExternal(ObjectInput in) 

throws ChssNotFoundException, lOException { 

int size = iiLreadShortO; 

if (size ==-1) { 

setData(null); 

} eke { 

ObjectQ array = new Object[size]; 

for (int i = 0; i < size; { 

array[i] = BaseSerializer.getInstance0.readObject(in); 

} 

setData(array); 

} 

} 

* Writes the array of data elements. The responsibility of writing the 

* data elements is left to <code>BaseSerializer</code> via 

* <code>writeObject()</code>. 
>t 

" @param out the output stream to which the data elements will be 

* written 
*/ 

public void writeExternal(ObjectOutput out) throws lOException { 
Objectf] array = getDataO; 

if (array == null) { 

out.writeShoit(-l); 

} else { 

out writeS ho rt(array. length) ; 

for (int i = 0; i < array, length; i++) { 

BaseSerializer.getlnstanceG writeObjecUout, array[i]); 

} 

} 

} 
} 
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package com.ibm.jt£x.serialization; 

impo rt java. kx IOExcep tbn; 
import java.b.0bjectlnput; 
import java. b.ObjectO utput; 
/** 

* The interlace for those classes that serialize objects to and from 

* a stream. The object that inylements this interface should write 

* just the object's attriutes, not any other descrptive information 

* about the object Typically, a <code>SerializerDF</code> knows how 

* to serialize a specific class. 
*/ 

public interface SerializeriF { 
/** 

* Reads an object from the stream. 

* @ return The object that was read. 

* @param in the input stream containing the object 

* ©exception java.b.IOExceptbn thrown if the stream feils 

* ©exception java.kng.CkssNotFoundExceptbn thrown if the steam 
♦fails 

*/ 

Object readObjectfObjectlxput in) throws IOExceptbn, ChssNotFoundExceptbi 

* Writes the given object to the stream 

* <5^param out the output stream into which the object will be written 

* @param element the object ftat will be written to the stream 

* ^exception java. io. IOExcep tbn thrown if the stream &ils 
*/ 

vokl wrteObject(ObjectOutput out, Object element) throws IOExceptbn; 



package com. ibmjtcx. serialization; 

import java. k>,*; 
import java. math. Biglnte ger, 
import java. math. B igDecima 1; 
import java.utilDate; 
import java.utiiGregqrianCalendar, 
import java. utfl. Hashtable; 
import java.utilS irrp leTimeZone; 
import java. utilStringTokenizer; 
import java.utiLTimeZone; 
import java. utiL Vector; 

/** 

* The <code>SerializCTlF</code> that is used as the base level 

* serializes It contains three tables used to serialize objects: 

* <brxu> 

* <1> codeTabfe: the table containing (he serialization code of 

* an object based on the name of the class 

* <li> name Table: the table containing the name of the class 

* based on the serialization code 

* <li> serializationTable: the table containing the serializer of 

* of an object based on its serialization code 
*</u> 

* <br><br> 

* <code>BaseSerializer</code> delegates the responsiblity of 

* serializing the objects to the <code>SerializerIF</code> associated 

* with that class or to the object itself if it implements 

* 'Ccode>ExternaIizabb</code>. 
*/ 

public class BaseSerializer implements SerializerEF { 
static private final int NULL_OBJECT = 0; 
static private final int OTHER = 0x00 ff; 

static private final String HASHTABLESER = 'ClassNameHaskser"; 
static private final String INI FILE = 'ClassNaines.ini 1 '; 

static private Hashtable codeTable = null; 
static private Hashtable name Table = null; 
static private Hashtable serializerTable = null; 
static private BaseSerializer instance = null; 
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class BigDecimalSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNotFoundExceptbn, IOException 



int scab = iiLreadShortO; 
tnt size = iareadShortO; 
byte[] bytes = new byte[size]; 
inreadFully(bytes); 
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Biglnteger temp = new Biglnteger(bytes); 
return new BigDecimal(temp, scale); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
BigDecimalbigD = (BigDecimal)element; 

int scale = bigD.scaleO; 
bigD.se tScafe(0); 

byteQ bytes = bigD.toBigIntegpr0.toByteArray(); 
bigD.setScale(scafe); 

out writeS ho rt(scale); 

out. writeS hort(bytes. length) ; 

out. write (bytes); 



class B iglnte gerS erializer irrpleraents SerializerlF { 

public Object readObject(ObjectInput in) throws ClassNotFoundExeeption, 10 Exception 



public void writeObject(ObjectOutput out, Object element) throws IOException { 
byteQ bytes = ((BigIntegpr)element).toByteArrayO; 

out writeS hort(bytes. length); 
out.write(bytes); 

} 

} 

class BoofeanSerializer implements S erializer IF { 

public Object readObject(ObjectInput in) throws CfessNotFoundException, IOException 

int value = iareadByteO; 

return (value = 1) ? Boo lean. TRUE ; BoofeaaFALSE; 

} 

public void writeObject(ObjectOutput out; Object element) throws TOException { 
outwriteByte(((Boolean)element).booleanValueO ? 1 : 0); 

} 



} 



int size = inreadShortO; 
byteQ bytes - new byte [size]; 
iareadFully(bytes); 



return new BigTnteger(bytes); 



} 
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public Object readObject(ObjectInput in) throws ChssNotFoundException, lOException t 
byte value = iareadByteO; 

^ return new Byte(value); 

public void writeObject(ObjectOutputout, Object element) throws lOException { 
j outwriteByte(((Byte)efement).byteValueO); 

} 

class CharacterSerializer implements SeralizerlF { 

public Object readObjec^Objectlnput in) throws ChssNotFoundException, lOException f 
char value = iareadCharO; 

return new Character^ value); 

public void writeObjecKObjectOulputout, Object element) throws lOException { 
^ 0 ^witeChar(((CharactBr)elem3nt).cha.rValueO); 

} 

class DateSerializer implements SeriaKzerlF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, lOException { 

bne Value = in mfl^TnnnA. r 1 



} 



long value = iareadLongO; 
return new Date( value); 



public void writeObject(ObjectOutput out, Object element) throws lOException { 
^ out-wnteLongCCODate^lernenO.getTimeO); 

} 

class DoubleSerializer implements SeralizerlF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, lOException { 
double value - iareadDoubleO; 

return new Double(value); 

public void writeObject(ObjectOutput out, Object element) throws lOException { 
^ ou twriteDoubb(((Double)efement).doubleValueO); 

} 
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class FbatSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNotFoundExceptbn, IOException { 
float value = iareadFbatO; 

return new Ffoat( value); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
out.writeFbat(((Fbat)elenKnt).floatVaIueO); 

} 

class GregorianCalendarSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNotFoundExceptbn, IOException { 
long time = iareadLongO; 
Date date = new Date(time); 
SerializerIF serializer = BaseSerializer.getlnstanceO; 
Time Zone tz = (TimeZo ne)seria lize r.readObjec t( in); 

GregorianCalendar gCalendar = new GregorianCalendar(tz); 
gCafendar.setTime(date); 

return gCalendar; 

} 

public void wrheObject(ObjectOutput out, Object element) throws IOExceptbn { 
GregqrianCalendar temp = (GregorianCalealar)elenent; 

Date date = teiqp. getTimeO J 
TimeZo ne tz = tenp.getTimeZone(); 

out. wrheLong(date. getTime()); 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializer. writeObjectfout, tz); 

} 

class IntegerSerializer implements SerklizerIF { 

public Object readObjec^Objectliput in) throws ChssNotFoundExceptbn, IOExceptbn { 
int value = iiLreadlntO; 

return new Integer( value); 

} 

public void wrheObject(ObjectOutput out, Object element) throws IOExceptbn { 
outwriteInt(((Integer)element).intValue()); 

} 

class LongSerializer inplements SerializerIF { 

pub He Object readObject(ObjectInput in) throws ClassNotFoundExceptbn, IOExceptbn { 



Figure 110 



bng value = iareadLongQ; 1 1000 

pg5 

return new Long(vahie); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOExceptbn { 
oiiLwriteLong(((Long)etement).bngVaIueO); 

} 

} 

class ObjectAnaySetializer implements SerializerIF { 

public Object readObject(ObjectIiiput in) throws ChssNotFoundException, IOExceptbn { 
int size = iiureadShortO; 

Objectf] array = new Object[size]; 
for (int i = 0; i < size; rH-) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

anayfi] = serhlizer.readObject(in); 

} 

return array; 

} 

public void writeObject(ObjectOulput out, Object element) throws IOException { 
ObjectO array = (Objectg)element; 

out writeS hort(anay. fength); 

for (int i = 0; i < array.fength; if+) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializes writeObject(out, anayp]); 

} 

} 

} 

class ObjectSerializer inplements SerializerIF { 

public Object readObject(ObjectIiiput in) throws ChssNotFoundException, IOException { 
return iareadObjectO; 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
out writeObjec t(eleme nt); 

} 

} 

class ShortSerializer implements SerializerIF { 

public Object readObject(ObjectIr^ut in) throws ChssNotFoundException, IOException { 
short value = in.rcadShort(); 

return new Short( value); 
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public void writeObject(ObjectOutput out, Object element) throws lOException { 
outwriteShoi1(((Short)elemert).shDrtValue0); 

} 

} 

class S imp leTnneZo neSerializer implements SerializerlF { 

public Object readObject(ObjectInput in) throws CbssNotFoundException, lOException { 
int offset = iareadlntO; 

SerializerlF serializer = BaseSerializer.getlnstanceO; 
String id = (String)serializer.readObject(in); 

return new SimpleTimeZone(offset, id); 

} 

public void writeObject(ObjectOutput out, Object element) throws lOException { 
SimpleTimeZone temp = (SinyIeTimeZone)element; 

out writelnt(temp. getRawO flset()); 

SerializerlF serializer = BaseSerializer.getlretanceO; 

serializer. writeObjec^out, temp.getlDO); 

} 

} 

class StringSerializer implements SerializerlF { 

public Object read0bject(0bjectli3>ut in) throws ClassNotFound Exception, lOException { 
int size = inreadShortO; 
byte[] bytes = new byte[size]; 
in. readFully (bytes); 

return new String(bytes); 

} 

public void writeObject(ObjectOutpiit out, Object element) throws lOException { 
bytefl bytes = ((Strmg)efement).getBytes(); 

out. writeS ho rt(bytes. length) ; 
out. write (bytes); 

} 

} 

class VectorSerklizer implements SerializerlF { 

public Object readObject(ObjectlEput in) throws ClassNotFound Exception, lOException { 
int size = inreadShortO; 

Vector vectoT = new Vector(si2e); 
for (int i = 0; i < siae; H-+) { 

SerializerlF serializer = BaseSerializer.getlnstanceO; 

vector.addElement(serializer.readObjec t(in)) ; 
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return vector, 

} 

public void writeObject(ObjectOutput out, Object element) throws IOExceptbn { 
Vector tenp = (Vectorjelement; 

Objectfl array = new Object[ternp.size()]; 
for (int i = 0; i < array.length; rH-) { 
arrayji] = temp.eferaentAt(i); 

outwrheShort(array.fength); 

for (int i = 0; i < array.length; i++) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializer. writeObject(out, array[i]); 

} 

} 

* Defiult constructor. The constructor is private because this is a 

* singleton class. When the object is constructed, it initializes its 
" tables. 

"V 

private BaseSerializerO { 
initO; 

} 

* Adds fte given elements to the three tables. 
* 

* @param className the name of the class 

* @param code the code for the given class 

* @param serializer the object responsible for serklizing the given 

* class 
*/ 

private void addDataToTables (String className, Number code, SerializerIF serializer) { 
getCodeTableO-put(code, classNarre); 
getNameTableO.pu^classNaroe, code); 

if (serializer != null) { 

getSerializerTable().put(code, serializer); 

} 
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/** 

* Creates the codes and serializer objects for the defeuh serialization 

* classes and adds them to the tables. The tables are then written to 

* a serialized file. 
*/ 

private void createDefeultTabIes() { 

addDataToTables{BigDecimaLclass.gelNanieO, new Byte((byte)l), new 
UigDecimaEerializerO); 

addDataToTabtes(BigInteger.class.getNameO, new Byte((byte)2), new BiglntegerSerializerO)- 
addDataToTabfes(Booleaaclass.getNamea new Byte((byte)3), new BooleanSerializerO); 
addDataToTabfes(Byte.class.getName(), new Byte((byte)4), new ByteSeralizerO); 
addDataToTables(CharactBr.class.getNameO, new Byte((byte)5), new CharacterSerializerO); 
addDataToTables(Date.class.gelNameO, new Byte((byte)6), new DateSerializer()) ; 
addDataToTabfes(Double.cfass.getNameO, new Byte((byte)7), new DoubIeSerializer()); 
addDataToTables(FloaLclass.getNaireO, new Byte((byte)8), new FbatSerializerO); 
addDataToTables(GregorianCalendar.class.gefl^ain20 > new Byte((byte)9), new 
GregprianCafendarSerializerO); 

addDataToTablesanteger.class.getNameO, new Byte^ytenO), new IntegerSerializerO)- 
addDataToTabIes(Long.c]ass.^tName(), new Byte((byte)l 1), new LongSerializerO)- 
addDataToTabfcs(Short.class.getNameO, new Byte((byte)12), new ShortSeralizerO)' 
addDataToTables(SinpleTimeZbne.c]ass.getNaine() J new Byte(fbyte)13) new 
SimpleTimeZoneSerializerO); ■ 

addDataToTablcs(String.cbss.geWameO > new Byte((byte)14), new StringSerklizerO); 
addDataToTables(Vector.class.gefNamea new Byte((byte)15), new VectorSerializerO)- 
addDataToTabbsCObjectclass-getNameO, newByte((byte)16), new ObjectSerializer())- 



writeTabfesQ; 



} 
/** 

* Returns an instance of the table of class names, keyed by their code. 

* If toe table does not exist, it is created. 
* 

* @ re turn The table of class names. 
*/ 

protected Hashtable getCodeTable() { 
if(codeTabfe = null) { 

codeTable = new HashtableO; 

} 



return codeTabfc; 

} 

/** 

* Returns an instance of <code>BaseScr»lizeK/code>. 
* 

* ©return An instance of <code>BaseSerializeK/code> 
*/ 

public static SerializerIF getlnstanceO { 
if (instance = null) { 

instance = new BaseSerializerQ; 

return instance; 

/** 

* Returns an instance of the tabfe of codes, keyed by their 

* corresponding class name. 

* If the table does not exist, it is created 

* ©return The table of codes. 
*/ 

protected Hashtabfe getNameTabfe() { 
if (nameTable =null) { 

nameTable = new Hashtabfe 0; 

return nameTable; 

} 

/><* 

v Returns an instance of the table of serializers, keyed by their 

* corresponding code. 

* If the tabfe does not exist, it is created. 

* ©return The tabfe of class names. 
*/ 

protected Hashtabfe getSeriaIizerTabfe() { 
if (serializerTable = null) { 

serializerTable = new Hashtabfe(); 

return serializerTable; 

} 

/** 

* Initializes the hashtable from either a serialized hashtable or from 

* an ini file. 



• * 



protected void initO { 

File serklizedFile =■ new Ffle(HASHTABLE_SER); 
File iniF fle = new Fife(INI_FILE); 

if (sexializedFile.existsO) { 

readSerializedFile(serializedFile)* 

} eke { 

if (iniFile.existeO) { 

readlniFile(iniFile); 

} 

createDefeultTablesO; 

} 

/** 

* Gets the value of the serialization code fiom the table based 

* the className provided. The value returned can either be a 

* <code>Byte</code> or an <code>Integer</code>. The return value 

* wffl be a <code>Byte</code> if the className is one of the base 

* data types. 
* 

* ©return The serialization code of the className. 

* @param className the name of the class 
•7 

private Number tookupCode(String cbssName) { 
Number code = null; 

if (className != null) { 

code = (Number)getNameTable0.get(classNaine); 



return code; 

} 

/** 

* Looks up the hashcode in the table and returns the String value of 

* the hashcode. If the hashcode does not exist in the table 

* <code>null</code> is returned. 
* 

* ©return The object mat was stored in the table with the given 

* hashcode. 

* ©param hashcode the hashcode that will be used to bok up the value 
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private Siring fookupName(N umber code) { 
String chssName = null; 

if (code != null) { 

cbssName = (Sfrrag)getCodeTabfe()get(code); 

} Figure 110 

return className; 

/+* 11000 

* Defiult method comment P9 1 1 

* 

K <P>PRE: 
*<P>POST: 

* ©return Parameter not modified 

* @return conifcnijte.utilSerializerlF 

* @param code int 
*/ 

private SerializerIF boki^Serializer(Nun*er code) { 
SerializerIF serializer = null; 

if (code != null) { 

serializer = (SerializerlF)getSerializerTableO-get(code); 

Teturn serializer; 

} 

* Defeult method comment. 

* <P>PRE: 

* <P>POST: 

* ©return Parameter not modified 

* @param iniFile java.k>.FiIe 
*/ 

private void readIniFile(File iniFile) { 
Buf&nsdReader in = null; 

try { 

in = new BufiferedReader(iiew FileReader(iniFile)); 

for (String inLine = uireadLineO; inLine != null; inLine = in.readLine()) { 
String trimLine = inLinctrimQ; 



3} 



if ((trimLme.lengthO > 0) && 

!tr^mLine.startsWitl< ! W ,, )) { 

StringTokenizcr tokenizer = new StringTokenizei(trimLine); 

String className = tokenizer. nextToken(); 
Integer code = new Integer(classNaine.hasbCode()); 
SerklizerlF serializer = null; 

if (tokenizfir.hasMoreTokereO) { 

String serializerName = tokenizer.nextTokenO; 

try { 

serializer = (SeralizerfF)Class.fcrNaine(^m^ 
} cateh(Exceptbn e) { } 

} 

addDataToTables(classNam5, code, serializer); 

} 

} 

} catch (Exception throwAway) { 
} finally { 
try { 

incfoseO; 
} catch (Exception throwAway) { 
} 

} 
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J3 * Reads the object from the stream by first reading the code for the 
C= * element then reads the appropriate data for ttet object 

* @retura The object that was read from the stream 

* @param in the input stream that contains the object 
*/ 

public Object ieadObject(ObjectIqput in) 

throws ClassNotFoundExceptbn, IOException { 
Object retVal = null; 
N umber code = null; t 

b)te baseCode = iareadByteQ; 



if (baseCode = NULL^OBJECT) { Fi9Ur6 
retVal - null; 

} eke { 

if (baseCode != OTHER) { 11 00 ° 

code = new Byte(baseCode); P9 13 

}ebe{ 

int secondCode = iareadlntQ; 
code = new Integer(secoTKlCode); 

} 

Serialized! serializer = bokupSerializer(code); 
if (serializer != null) { 

retVal = serializer.readObject(in); 

} eke { 

String className = lookupNam2(code); 
try{ 

retVal - Chss.&rNaTne(className).newIiistanceO; 

if (retVal instanceofExtermlizable) { 

((Externalizable)ietVal).readExtenial(in); 

} else { 

retVal = iaxeadObject(); 

} 

} catch(Exception e) { 
} 

} 

} 

return retVal; 

} 

* Rsads the file conlaining the serialized bashtabfes of data. 
* 

* (gparam serializedFile the file containing the serialized tables 
*/ 

private void readSerializedFile(File seralizedFile) { 
ObjectlnputStream in = null; 
try { 

in = new ObjectInputStream(new FfleIiputStream(serializedFile)); 
codeTable = (Hashtabfe)inreadObject(); 
nameTable = (Hashtable)inreadObjectO; 
serializerTable = (Hashtable)iareadObjectO; 
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} catch (Exception throwAway) { 
} finally { 
try{ 

iacloseO; 

} catch (Exception throwAway) { } 11000 

if ((codeTable = null) || P9 14 

(nameTable = null) || 
(seriaHzerTable = null)) { 

createDefeultTab lesQ; 



} 

/** 

* Writes the given object to the stream First, the code representing 

* the type of the object is written, then the data within the object 

* is written. 
* 

* (Sparam out the output stream that will contain the object 

* (gparam element the data object that will be written 
*/ 

public void writeObject(ObjectOutput out, Object efeirent) 
throws IOException { 

if (element = null) { 

out writeByte(NULL_0 BJEOT); 

} else { 

String chssName = elementgetClass().gptNanKO; 
Number code = lookupCode(c fassNaire) ; 

if (code != null) { 

if (code instanceof Byte) { 

ouLwriteByt^code.byteValueO); 
} else if (code instanceof Integer) { 
out writeByte(OTHER) ; 
ouLwriteInt(code.intValueO); 

} 

SerializerIF serializer = boki^>Serializer(code); 

if (serializer != null) { 

serializerwriteObjectfout, element); 
} else if (element instanceof Externalizable) { 

((Externali2able)element).writeExternal(out); 
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}efee{ 

outwriteObject(elem3nt); 

} 

} efee { 

if (element tnstanceof Object[]) { 

className = ObjectQ.class.getName0; 

} else { 

ckssName = Objectclass.getName(); 

} 

code - lookupCode(classNanie); 

SerializerIF serializer = bok.upSerializer(code); 

outwriteByte(code.byteValueO); 
serializer. writeObject(out, element); 

} 

} 

} 

/** 

* Writes the tables to the file. 
*/ 

private void writcTables() { 

ObjectOutputStream out = null; 

try { 

File serFfle - new File(HASHTABLEJSER); 

out = new ObjectOutputStream(new FfleOutpulStream(serFile)); 

outwriteObject(getCodeTable0); 

outwriteObject(gptNanieTab]e()); 

out.writeObject(gptSeriali2erTable()); 

outwriteObject(new DateO); 
} catch(£xception e) { 
} finally { 

try { 

outcfoseO; 
} catoh(Exceptione) {} 

} 

} 
} 
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